Protease activation and the signal transduction pathway regulating motility in sperm from the water strider Aquarius remigis.
Many motile processes are regulated such that movement occurs only upon activation of a signaling cascade. Sperm from a variety of species are initially quiescent and must be activated prior to beating. The signaling events leading to the activation and regulation of sperm motility are not well characterized. Mature seminal vesicle sperm from the water strider Aquarius remigis are immotile in vitro, but vigorous motility is activated by trypsin. Trypsin-activated motility was blocked by pretreatment of the sperm with BAPTA-AM to chelate intracellular Ca(2+) and was partially rescued by subsequent addition of A23187 and Ca(2+). Thapsigargin stimulated motility in the absence of trypsin, suggesting that intracellular Ca(2+) stores are available. In addition, motility could be fully activated by the phosphatase inhibitor calyculin A, suggesting that the immotile state is maintained by an endogenous phosphatase and that kinase activity is required for motility. The MEK1/2 inhibitor U0126 significantly reduced trypsin activated motility, and MPM-2, an antibody which recognizes proline-directed phosphorylation by kinases such as MAPK, recognized components of the water strider sperm flagellum. Antibodies specific for the mouse protease activated receptor PAR2 recognized an antigen on the sperm flagellum. These results suggest that trypsin stimulates a Ca(2+) and MAPK mediated signaling pathway and potentially implicate a PAR2-like protein in regulating motility.